Background: Corn silk, a traditional Chinese herbal medicine in China, has been used to remedy nephritis, hepatitis,
Corn silk contains numerous active ingredients, such as flavonoids, alkaloids, chlorogenic acid, and allantoin (Bushman, 2002) . Flavonoids maysin, 3-methoxymaysine, and apigmaysin have been identified from corn silk (Waiss et al., 1979; Snook et al., 1995) . In the current study, active constituent monomers in corn silk were isolated and identified. This study could serve as a basis for determining the curative effects of these monomers on human diseases.
Materials and Methods

General
UV-vis spectra were recorded using a UV-Vis2201 spectrophotometer. MS spectra were obtained with a Micromass ZSpray Mass Detector LC-MS spectrometer. NMR spectra were recorded on a Bruker Avance 500 MHz NMR spectrometer using standard pulse sequences. Chemical shifts were reported using δ values in ppm from tetramethylsilane. Thin-layer chromatography 
Extraction and isolation
A total mass of 2×4 kg of corn silk was pulverized. Then, 2 kg/batch of corn silk was added with 5 L of 80% (v/v) aqueous alcohol and extracted for three times in a container with a lid at 25±1 °C. The three extracts were combined together, filtered with five layers of gauze to remove the debris, condensed to 1.5 L (745 g/dry weight) at 45±1 °C by an evaporator (RE52CS, Shanghai Yarong Biochemical Instrument Factory, Shanghai, China), washed with 3×500 mL of petroleum ether, and then extracted using 3×500 mL of ethyl acetate. The ethyl acetate extract was collected together and concentrated to 160 mL (4.8 g/dry weight) at 45±1 °C by using a rotary evaporator.
The above concentrated solutions were dispersed in 100 mL of water. The resulting dispersion was fractioned using a polyamide column (80-100 mesh, 40×600 mm), eluted with water/ethanol (100:0-40:60, v/v), and then subjected to TLC performed on GF254 silica gel plates with chloroform/methanol/water/acetic acid mixtures and 86 mg/dry weight, respectively). Re-chromatography of the five fractions was independently performed on a TOYOPEARL HW-40 chromatographic column (40×500 mm) with 15%-40% ethanol, respectively, which yielded flavonoids I-V (565, 232, 50, 19, and 30 mg/dry weight, respectively) with purity reaching 95% as analyzed by HPLC.
The structure of the five flavonoids was identified by interpreting the spectra and referring to the related spectral data.
Results and Discussion
Five flavonoids I-V were isolated, and II and III were identified.
ax-5″-methane-3′-methoxymaysin (II)
. This yellow-green powder is easily soluble in methanol. When fumigated with ammonia on a TLC plate, the powder became yellow. The UV spectrum of II showed two strong absorption bands at 272 (band I) and 351 nm (band II) in methanol. All of these characters suggest that II is a flavone derivative. Electrospray ionization mass spectrometry (ESI-MS) showed an ion peak at m/z 590 (M-H), and the molecular formula for II was determined to be C 28 H 30 O 14 . The NMR spectra ( 1 H and 13 C) suggested the presence of a 29 luteolin and two simple sugar residue moieties (Table 1) . Signals at δ 6.99 (1H, s) and δ 6.67 (1H, s) were assigned to H-3 in the C-ring and H-8 in the A-ring, respectively, and a singlet at δ 3.81 (3H, s) was attributed to an aromatic methoxyl group (OCH 3 ) at the 3′-position in the B-ring. Furthermore, ABX-type aromatic proton signals at δ 7.65 (2H, s) and δ 7.05 (1H, d, J = 7.1 Hz) were observed and assigned respectively to H-2′, H-6′, and H-5′ in the B-ring. The anomeric proton of the two sugar moieties appeared at δ 5.41 (1H, m) and δ 4.99 (1H, m) and assigned to H-1″ and H-1″′, respectively. The signals at δ 2.6-δ 4.8 were assigned to sugar residues on the basis of previously reported 1 H NMR spectra (Elliger et al., 1980) . As shown in Table 1 , the assignments of the 13 C NMR and DEPT data of flavonoid II were consistent with the reported values in the literature (Snook et al., 1995) , with C-6″ as the only exception. The δ value of II was 19.1 ppm, but the δ value in the literature was 13.1 ppm. This result was mainly due to C-6″ of II with an axial bond, whereas C-6″ in the literature involved an equatorial bond. Flavonoid II was the same isomer of the compound reported in the literature. When C-6″ was in an axial bond, the electron cloud density of C-6″ was reduced and the shielding effect was enhanced because the spatial position changed and was influenced by the electron withdrawing group (C=O) of C-4″, which caused the δ value to shift to the low field.
On the basis of the above analysis and comparison of reported spectral data (Table 1) , flavonoid II was determined to be an isomer of 3′-methoxymaysin (Fig. 1 ).
13
C NMR and DEPT spectral data are shown in Table 1 . Table 2) . 
α-Rha α-Rha
As shown in Table 2 , the 13 C NMR data of flavonoid III were completely consistent with that reported in the literature (Snook et al., 1995) . On the basis of the above analysis and comparison of reported spectral data (Table 2) , compound III was determined to be ax-4″-OH-3′-methoxymaysin (Figure 1) . 13 C NMR and DEPT spectral data are shown in Table 2 .
Conclusion
Two C-glycoside flavones, including an isomer of 3′-methoxymaysin (II) and ax-4″-OH-3′-methoxymaysin (III), were successfully isolated from corn silk and identified. Flavone II was reported for the first time in corn silk.
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